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an eective probe of the CS states.
We use the CS model in Ref. [5]. In the model, we
proposed a method to estimate the rate of the CS states
for a group of partons produced in a hadronic event in
high energy electron-positron collisions. We implement
this model into a Monte-Carlo program based on JET-
SET 7.4. In the program we replace the default way of
colour connections for the partonic system in JETSET
7.4, i.e. the CC connections, with the CS-allowed con-
nections. The CS clusters formed by two or more gluons
in a CS state also hadronize in the usual way as closed
strings [1]. We use the T-measure to weight the CS states
[5, 10].
In this paper, a two-jet-like event at the partonic level
is refered to that with an energetic back to back quark-
antiquark pair and some associated soft gluons whose
energies are smaller than a denite value E
0
. In this case
the thrust axis is approximately along the quark's mo-
mentum. Therefore in this paper we dene the longitudi-
nal and transversal directions with respect to the thrust
axis. In the following numerical analysis, we require that
the energies of all gluons including those appearing in the
intermediate stage of the parton shower process are less
than 2.5 GeV. This is to eliminate the possibility that the
energetic gluons would signicantly change the shape of
a two-jet-like event.
We know that the larger the number of gluons in an
event, the more possible does the CS state occur. To en-
large the eect, we only consider those events where the
initial quark pair produced by the electroweak process is
of u, d or s type because the number of gluons in heavy
quark events is suppressed.
For these events two dierent ways of colour connec-
tions really lead to dierences in the hadronic states.
Figs. 1 are the rapidity and thrust distributions of
the hadronic states. One can see that the CS events
have more particles with small rapidity and have smaller
thrusts than the CC ones. The reason for this is that the
formation of the closed strings in the CS events brings
more momentum from the longitudinal to the transver-
sal direction compared to the CC events. This point
can be further strengthened by the polar angle and the
transversal momentum distributions for the hadrons in-
side the rapidity window jyj < 0:8, see Figs. 2. The
average transversal momentum of the hadrons in the CS
events are larger than those in the CC events. There is a
similar trend for the charged particle that there are more
charged particles in the CS events than in the CC ones
inside the central rapidity region.

















are the transversal momentum and
rapidity of a nal state hadron in an event respectively.
In the numerical calculation we take y
0
= 0:8. This ob-
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FIG. 1: The two-jet-like events selected at the partonic level.
(a) Rapidity distribution of hadrons. (b) Thrust distribution.
The solid line is for the CC events and dashed line for the CS
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FIG. 2: The two-jet-like events selected at the partonic level.
(a) The polar angle (the angle between the momentum of
a hadron and the thrust) distribution of hadrons. (b) The
transversal momentum distribution of hadrons.
ences of the CS and CC events. Fig. 3 (a) showes SP
t
is a sensitive observable to the way of the colour connec-
tions at the hard-soft interface.
To make sure the observable SP
t
is really sensitive only
for the two-jet-like events we have to check if colour con-
nections aect the SP
t
distribution for unbiased events.
The answer is yes, see Fig. 4 (a). But SP
t
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FIG. 3: The distribution of SP
t
for the two-jet-like events
selected at the partonic level; (a)  = default value; (b)  =
0:29.
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